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Introduction

Abstract

Occupational diversification in Puruliya district, West Bengal, India, has a
significant impact on rural livelihoods by involving people in multiple income-
generating activities, leading to shifts from agricultural to non-agricultural
pursuits. The study examines the nature and factors influencing occupational
diversification in the rural workforce, utilising secondary data from the Indian
Census. In 2001 and 2011, Jhalda-II and Jaypur experienced the highest
diversification, while Barabazar and Manbazar-I experienced the lowest. The
study found that irrigation intensity, average landholding size, and small
landholding area significantly predicted Rényi entropy in 2001, while literacy
rate, cropping intensity, crop diversification index, and small landholding area
also significantly predicted it in 2011 (n = 20, p < 0.05, p < 0.10). From 2001 to
2011, occupational diversification in the five Community Development blocks
of Puruliya district increased significantly, indicating a persistent
diversification of occupations among rural workers, which emphasises the
importance of employment for economic and livelihood development.
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diversification as a

strategy for

A country's occupational structure
refers to the division of its population
among various occupations and
professions. The United Nations
Framework Convention on Climate
Change defines occupational
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transforming economies by engaging
a large workforce in multiple
economic activities (UNFCCC, 2016,
p. 7). According to Sinha (2007, p.
51), the "new economic policy"
introduced in the 1990s created
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employment opportunities in non-
agricultural sectors in India. The
diversification of the economy is a
crucial factor in  generating
employment in developing and least-
developed countries (Freire, 2017,
pp. 1-2).

In this context, Chand et al.
(2017, p. 67) noted that the growing
trend of job creation in the non-farm
sector led to a shift of the workforce
away from agriculture in rural areas
of India. Occupational diversification
within households from agricultural
to non-agricultural activities became
evident in the post-1980s period in
India (Bhue & Vijay, 2018).

According to the Census of India
(2001), 31.7% of the population was
engaged in cultivation as cultivators,
and 26.7% as agricultural labourers.
Additionally, 4.7% were involved in
household industries, while 37.5%
were classified as other workers.
However, this scenario changed by
2011. The Census of India (2011)

reported that 41.89% of the
population =~ was  engaged as
cultivators and 49.45% as

agricultural labourers, with 8.21% in
household industries and 27.67% as
other workers.

The present study employs
generalised entropy measures to
analyse the disaggregation and
diversity of occupations. It explores
the interrelationship between
selected dependent and independent
variables to understand how
individual  determinants impact

occupational diversification in the
study area. The focus of this study is
to analyse the nature of occupational
diversification in the rural workforce
and to identify the primary factors
influencing this diversification from
2001 to 2011.

Review of
Research

Contemporary

The Census defines an individual's
occupation as their role in a
productive activity (Census of India,

1971). A significant social
development impacting local
economies, livelihoods, migration,

well-being, and social organisation is
the structural shift in employment
within India's rural-urban continuum
(Choithani et al., 2021, p. 105617).
The decades following India's
economic reforms in the post-1980s
saw a transition in household
occupations from agricultural to non-
agricultural pursuits (Bhue & Vijay,
2018). Research indicates that while
there have been changes in
occupational diversification, these
are not as prominent as the shifts in
gross value added across all economic
sectors, which have contributed to
rising unemployment in India during
the post-reform era (Padder &
Mathavan, 2022, p. 392).

The role of the labour force in the
The agricultural sector has been in
decline, particularly among hired
labourers.  Consequently, = many
households of agricultural labourers
have turned to  occupational
diversification as a strategy to
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enhance their income (Kundu and
Das, 2022). To ensure sustainable
income for this group in West Bengal,
India, addressing poverty through
vocational diversity is a crucial first
step (Kundu and Das, 2022).

Mehta (2018) reported that in
1993 and 1994, the share of GDP
(gross domestic product) attributed
to agriculture was 79 per cent; by
2011—-2012, it had decreased to 73.2
per cent (p. 23). Moreover, India
witnessed an increase in ‘'rural
employment'’ in non-agricultural
sectors, rising from 27 to 42 per cent
between 2005 and 2015 (p. 24). Saha
and Bahal (2015) identified key socio-
economic and household-level
drivers of this change, including
'family labour," 'household income,’
'landholding size," 'land cultivation,’'
"livestock,' 'educational development,’
'social participation,’ and 'migration’
. 7).

Individuals with an education in
rural India have a better chance of
finding work in non-agricultural
sectors (Kaur et al.,, 2019, p. 214).
They are increasingly venturing into
non-agricultural fields in search of
more 'secure and regular'
occupations (p. 214). According to
Ray and Majumder (2010, p. 11),
'occupational mobility’ was
insufficient for Scheduled Tribes
(STs) across almost all of India's
states in 1993. Mandela and Niyati
(2020) cited the growth of non-
agricultural activities in rural areas,
the advancement of education among
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non-agricultural households, and the
development of industrial and service
sectors in urban areas as potential
causes of these changes.

Chandrasekhar (1993) explained the
diversification of occupations in West
Bengal, noting that the increase in
'agricultural productivity' in farming
activities and 'work participation in
non-agricultural activities' (p. 208),
along with the decreasing reliance of
villages on nearby 'urban centres' (p.
207), revitalised occupational
diversification. Roy et al. (2018)
identified primary factors influencing
livelihood diversification in the

Burdwan and Purulia districts,
including the respondents' age,
'dependency  ratio,’  educational

attainment, 'land-man ratio,' and the
distance from the nearest town or
market (p. 41). The 'livelihood
diversification index' indicated an
increase in impoverishment in
Purulia district and a decrease in the
agriculturally advanced Burdwan
district between 2017 and 2018 (p.
39).

To accelerate occupational and
livelihood diversification in West
Bengal, Dutta and Ghosal (2014)
proposed extending the 'employment
generation program' to rural regions
alongside effective 'land reform
measures' (p. 145). This study focuses
on diversifying the main worker
categories, investigating workforce
diversification, the economy, and
occupations in rural areas. It
integrates key determinants to
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comprehend how socio-economic
issues affect diversification. The
study initiates an assessment of the
marginal effects of predictors on

occupational  diversification and
compares essential diversity-
measuring  indices. Conducted

regionally, this study contributes to
our understanding of the evolving
intra- and inter-occupational
connections within the Indian
societal context.

Objectives of the Study
The study aims

1. To analyse the spatio-temporal
variation of occupational
diversification and its socio-
economic determinants in the
Community Development Blocks
(C.D. Blocks) of Puruliya District,
West Bengal, from 2001 to 2011.

2. To identify the relationship

between occupational
diversification and its
determinants.

3. To predict the marginal effects

of  the determinants of
occupational diversification in the
study area.

Materials and Methods

Study Area

Puruliya district is the westernmost
district in West Bengal, India, and it
is one of the most drought-prone
areas in the country (Fig. 1). It is
situated between latitudes 22°42'35"
N and 23°42'00" N, and longitudes

85°49'25" E and 86°54'37" E. The
district covers an area of 6,259
square kilometres and comprises
twenty Community Development
Blocks (Census of India, 2011). The
northwest, west, and southwest
regions of Puruliya are characterised
by predominantly undulating terrain,
which is part of the Chota Nagpur
plateau region (Fig. 2).

According to the 2001 Census of

India, the district had 38,400
cultivators and agricultural
labourers, as well as 22,614

household industry workers. By 2011,
the number of cultivators and
agricultural labourers had risen to
38588, while the total number of
household industry workers and
other workers reached 31624 (Census
of India, 2011). The local population
primarily relies on the primary sector
for their livelihoods, although many
workers are migrating to
neighbouring border districts and
states.

There has been a significant shift
in the district's employment structure
since the post-land reform period.
The proportion of cultivating and
non-cultivating households in rural
areas decreased from 65.61% in
2002-2003 to 52.39% in 2012-2013,
with  non-cultivating  households
constituting 47.61% of the rural
demographics (Bhue, 2017, p. 619).
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Figure 1
Location Map of the Study Area

Fig. 1(a) West Bengal in India

R

Fig. 1(b) Puruliya district in West Bengal Fig. 1(¢) Community Development Blocks of Puruliya district

Sources of the Data

The study has been conducted using
secondary data. Different categories
of work participation rates have been
collected from the Census of India
(2001 and 2011) to measure
occupational diversification. Other
relevant data have been collected

from the District Statistical
Handbook: Puruliya (2000-2001
combined and 2011) and the

Agricultural Census of India (2000-
2001 and 2010—2011).

Methods and Techniques

Rényi Entropy: Definitions and
Notations

In the econometric study, economic
diversification has been expressed as
a proportion of employment across
different sectors using Shannon's
entropy (Hackbart & Anderson, 1975,
p- 374). Shannon (Shannon &
Weaver, 1949) defined the possible
results of  the distribution's
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Figure 2
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uncertainty as H (p;, Pps,..., Pn) 1S
1

Yie=1Pxlogs - 6y

where probabilities p;, p-, ..., p. are

the entropy of the distribution p, and
H(p) is the quantity (Rényi, 1961, p.

547). Shannon's entropy  is
‘generalised’ to be Rényi entropy
(Mayoral, 1998, p. 102) and is

expressed as a ‘continuous’ form of
‘Shannon's entropy’ (Bromiley et al.,
2004, p. 2). In the present study,
Rényi entropy (Rényi,1961) has been
used to measure the diversification of
occupations in the study area. When
the determination of Rényi entropy is
‘alpha (x) variable’ with the
‘logarithmic base’ e (Masisi et al.,
2008, p. 42), the equation is

HT(X) = ——log(Zi,q}) , 7 # 1,7 >0

(2)
where q is the proportion of item 1.
In(Y P*
H =220 3)

where P is the proportion of item i. In
this study, P is the percentage of
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workers of the total workers, and « is
the scale parameter > 0 and # 1. The
widely used scale parameters in the
diversity measurement by ‘Shannon’s
Index’ are 1, ‘Simpson’s Index’ is 2,
and ‘Berger Parker's is
oo (Kindt etal., 2001, p.1).In the
study, the scale parameter is 2 (a—
2).

Statistical Techniques

The multiple linear regression model
has been wused to identify the
relationship between occupational
diversification and its determinants.
The formula of the 'multivariate
regression' model (Uyanik & Giiler,

2013, p. 235) is
Y= fo+f Xi+... +6n Xnt e (4)

(where Y is the dependent
variable (here, Rényi entropy); X, is
the independent variable; 4 is the
parameter, and e; is the error). The
‘marginal effect’ of the population
mean has been calculated using the
following formula in the regression
model's  post-estimation  analysis
adopted by Leeper (2017, p. 9),

Marginal Effect concerning
av
X,= ax B1 + B3X, (5)
where d is the change; Y is the
dependent variable; X is the

independent variable; 4, is the
parameter.

Relevant socio-economic indicators

have been selected to predict
occupational diversification are:
1. Average Household Size
(AHS)

2. Percentage of Scheduled Caste
to Total Population (SC)

3. Percentage of Scheduled
Tribes to Total Population
(ST)

Literacy Rate (per cent) (LR)

5. Crop Productivity (Overall
Yield Index) (OYI, Shafi, 1972)

6. Cropping Intensity (per cent)
(CD

7. Irrigation Intensity (per cent)
(ID
8. Crop Diversification Index

(CDI, Entropy Index (EI)
(Hart, 1971)

9. Average Landholding Size
(hectare) (ALS)

10. Percentage of Area under
Marginal Landholdings (MLS)

11. Percentage of Area under
Small Landholdings (SLS)

Results and Discussion

Occupational Categories and
Spatio-Temporal Changes in
Workforce Distribution

The Census of India (2011)
categorises occupations into four
main and four marginal worker
groups. Between 2001 and 2011, the
percentage of the working population
in the Puruliya district decreased
from 44.55% to 42.65% (Figs. 3 and
4). In 2011, the rates of main and
marginal workers in the district were
20.93% and 21.71%, respectively,
which were 25.43% and 19.03% in
2001.

In the C.D. blocks of Manbazar-II
and Puncha, the participation rate in
agriculture increased, whereas it
declined in other blocks. Notably,
Neturia and Raghunathpur-II
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witnessed the most significant rise in
the number of workers engaged in
non-agricultural activities compared
to Manbazar-II and Puncha.

There was a significant decline in
work participation among main
cultivators across several blocks,
including Baghmundi, Bandowan,

Figures 3 and 4

Basu and Mondal

Barabazar, @ Manbazar I, and
Manbazar II, between 2001 and 2011.
In Barabazar, Jaypur, Puruliya-I,
Puruliya-II, Puncha, Raghunathpur-I,
and Santuri blocks, the proportion of
main agricultural labourers fell below
5%.

Work Participation of the Different Categories of Workers in 2001 and 2011

26"0'0"E 86°30'0"E

gl

23°30°0°N
23°300"N

23°00"N

3
7Y
230N

1
[ Main Cultivators o
I Main Agricahural abourers W
[ Main Hovschold Industry Workers
Il ain Other Workers Total Workers
[ Marginal Cultivators o -
Z | 0 Marginal Agriculural Labourers Oy éaﬁgﬂo z
= Marginal Houschold Industry Workers 1 ‘_f—'\_—|7 . =)
Z 1 I Mursinal Other Warkers SN 40000 L=
& &
ol 20 10 0 20 40 km ol
! L 1 1
86°0'0"L 867300"C

In contrast, the percentage of
other main workers increased
significantly in the Raghunathpur-I,
Raghunathpur-II, and Santuri C.D.
blocks. The rise in main household
industry workers was particularly
noteworthy in Jhalda-II and Neturia.

Overall, the report underscores
the urgent need for the region to
adopt more sustainable and inclusive
work practices. While agriculture
continues to employ the majority of
the working population in the district,
all C.D. Blocks in Puruliya have seen
an increase in non-agricultural
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workers, except Manbazar-II and
Puncha.
Nature and Spatio-Temporal
Changes of Diversification
(Rényi Entropy)

The study investigates how the C.D.
Blocks in the Puruliya district of India
are diversifying their occupations
from agriculture to non-agricultural
activities (see Figures 5, 6, and 7). The
highest level of occupational
diversification was observed in
Jhalda-II in 2001, with a Rényi
entropy score of 2.58. The lowest
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scores were reported in Barabazar in
2001 (2.15), in Jaypur in 2011 (2.62),
and in Manbazar-I in 2011 (1.87).
Among the blocks, Manbazar-II
experienced the smallest decrease in
Rényi entropy, whereas Jaypur saw
the largest increase in entropy.

Furthermore, the study indicates
that a significant proportion of both
primary cultivators and agricultural
labourers, as well as marginal
cultivators and agricultural labourers,
were concentrated in Manbazar-I and
Manbazar-II, demonstrating
substantial occupational
diversification in both 2001 and 2011.
During those same years, Jhalda-I
and Jhalda-II experienced a notable
shift towards non-agricultural
occupations, with a high percentage
of primary household industry
workers and marginal household
industry workers. Numerous rural

Figures 5 and 6
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households in the Raghunathpur-I
and II and Neturia blocks of the
Puruliya district have diversified their
livelihoods from agricultural activities
to casual work.

Relationship Between
Occupational Diversification
and Its Determinants

This study examines the factors
influencing occupational
diversification in the Puruliya district.
The Rényi entropy of occupational
diversification is predicted by
independent variables, which account
for 78.30% (p < 0.1) of the variation
in entropy in 2001 (Table 1) and
78.70% (p < 0.1) in 2011 (Table 2).
Model validation is achieved using the
Durbin-Watson  statistic,  which
reveals a DW value of 2.749 in 2001
and 1.672 in 2011, indicating almost
no autocorrelation at a significant
level.

Occupational Diversification in Puruliya District in 2001 and 2011
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Figure 77
Difference (2001-2011) of Work Participation Rates and Rényi Entropy in the
C.D. Blocks of Puruliya District
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Table 1
Coefficients of Multiple Linear Regression Model, and Marginal Effect
Analysis (2001)

Coefficients?
Model Unstandardised Standardised t Sig. P>| t |
Coefficients Coefficients
BP Std. Error Beta
(Constant) 4.761 1.183 4.024 0.004
AHS 0.02 0.079 0.075 0.25 0.809
SC (%) -0.002 0.004 -0.24 -0.592 0.57
ST (%) 0.001 0.003 0.144 0.363 0.726
LR (%) -0.004 0.003 -0.349 -1.213 0.26
0OYI 0.002 0.002 0.195 0.859 0.415
CI -0.006 0.006 -0.301 -1.045 0.327
1I 0.009 0.005 0.496 1.893 0.095"
CDI -0.058 0.382 -1.119 -2.073 0.569
ALH (Hectares) -0.791 0.006 -1.043 -1.735 0.072"
MLS (%) -0.011 0.004 -0.599 -3.017 0.121
SLS (%) -0.012 0.098 -0.134 -0.594 0.017"
aDependent Variable: Rényi entropy, R=0.885, R square=0.783, Durbin-Watson statistic
(Durbin & Watson, 1971): 2.749, F=2.622 (Sig.= 0.091), RMSE=0.038; PMarginal Effect:
Delta method (dy/dx); *Significant at 9o percent confidence interval, ™ Significant at 95 per
cent confidence interval

Source: Authors’ calculation
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Table 2

Coefficients of Multiple Linear Regression Model and Marginal Effect
Analysis (2011)

Coefficients?
Model Unstandardised Coefficients Standardised t Sig. P>| t |
Coefficients
Bb Std. Error Beta
(Constant) 1.506 2.029 0.742 0.479
AHS 0.021 0.259 0.026 0.081 0.937
SC (%) 0.003 0.006 0.127 0.463 0.655
ST (%) -0.005 0.005 -0.35 -1.174 0.274
LR (%) -0.026 0.011 -0.588 -2.377 0.045"
OYI -0.004 0.002 -0.355 -1.82 0.106
CI 0.025 0.008 0.926 3.127 0.014"
11 0.000133 0.003 -0.011 -0.046 0.964
CDI -0.336 0.286 0.079 0.347 0.056"
ALH 0.099 0.043 -0.688 -1.586 0.738
(Hectares)
MLS (%) -0.069 0.026 0.72 1.926 0.151
SLS (%) 0.05 0.15 -0.737 -2.239 0.090"

aDependent Variable: Rényi entropy, R=0.887, R square=0.787, F=2.688 (Sig.=0.085),
Durbin-Watson statistic (Durbin & Watson, 1971): 1.672, RMSE 0.164; PMarginal Effect: Delta
method (dy/dx); "Significant at 9o percent confidence interval, ™ Significant at 95 percent
confidence interval

Source: Authors’ calculation

Figures 8 and 9

Relationship Between Rényi Entropy and Standardised Predicted Values in
2001 and 2011
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In 2001, the Rényi entropy Scheduled Caste (SC) population,
increased by 2% as the average  while it increased by 0.1% with a 1%
household size grew; however, it increase in the Scheduled Tribe (ST)
declined by 0.2% with a 1% rise in the = population. A 1% rise in literacy led
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to a 0.4% decrease in Rényi entropy.
Additionally, the overall yield index
and irrigation intensity raised Rényi
entropy by 0.2% and 0.9%, whereas
cropping intensity and the crop
diversification index decreased it by
0.6% and 5.8%, respectively. An
increase of one hectare in area under
marginal and small landholdings
reduced Rényi entropy by 1.1% and
1.2%, respectively,

while an increase of one hectare
in the average landholding size
resulted in a dramatic decrease of
79.1% in Rényi entropy. Notably,
average landholding size was the
strongest predictor of occupational
diversification in 2001.

In that year, the highest
prediction for occupational
diversification was observed in
Kashipur (1.357), while the lowest
was in Arsha (-1.637). By 2011, Rényi
entropy increased by 2.1% with a unit
increase in average household size.
Similarly, Rényi entropy rose by 0.3%
with a 1% increase in the SC
population but decreased by 0.5%
with a 1% increase in the ST
population. The literacy rate also
reduced Rényi entropy by 2.6% in
2011. The overall yield index had a
negative impact, lowering Rényi
entropy by 0.4%. Conversely, the
crop diversification index
significantly reduced Rényi entropy
by 36.6%, while cropping intensity
and irrigation intensity increased it
by 2.5% and 0.0133%, respectively.
In 2011, the most influential factor
affecting occupational diversification
was the crop diversification index.

Basu and Mondal

Moreover, in 2011, a 1-hectare
increase in average landholding size
raised Rényi entropy by 5.9%, while a
1% increase in area under marginal
landholdings decreased it by 6.9%.
An increase of 1% in area under small
landholdings raised it by 5.9%. The
highest prediction for occupational
diversification in 2011 was in
Bandowan (1.406), and the lowest
was again in Arsha (-1.740). The
regression models were validated
using RMSE analysis, yielding RMSE
values of 0.038 in 2001 and 0.164 in
2011, which indicates reasonable
predictive performance, as both
values are below 0.5. Figs. 8 & 9 and
Figs. Figs. 10 and 11, respectively,
show the relationship between Rényi
Entropy and Standardised Predicted
Values in 2001 and 2011, as well as
Average Marginal Effect Plots in 2001
and 2011.

In the Puruliya district, most
Community Development (C.D.)
blocks experienced a decline in
occupational diversification by 2011,
despite a lack of significant
improvement in this area, which was
linked to increases in average
household size in both 2001 and
2011. The percentage of the ST
population had a positive effect on
the rate of occupational
diversification, while the percentage
of the SC population had a negative
effect. Rising literacy rates in the
Puruliya district hindered the
diversification of occupations among

non-farming workers. While
agricultural output positively
influenced occupational

diversification in 2001, it had a
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negative impact in 2011,
contradicting higher expectations for
that year. Furthermore, cropping

intensity had an adverse effect on
diversification in 2011, despite higher
projections. Meanwhile, the crop
diversification  index  promoted
agricultural  diversification  but
hindered the transition from
agricultural to  non-agricultural

Figures 10 and 11

activities in both 2001 and 2011. The
study underscores the considerable
impact of average landholding size on
occupational diversification in the
Puruliya district. Small landholders
often engage in non-agricultural
activities, whereas marginal
landholders primarily work as
agricultural labourers.

Average Marginal Effect Plots in 2001 and 2011
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Conclusion

The study examines twenty
Community Development blocks in
Puruliya district to investigate the
movement of workers between
agricultural and non-agricultural
sectors. Between 2001 and 2011, a
clear trend of  occupational
diversification = emerged among
agricultural workers, with a decrease
in the number of people working in
agricultural operations. A significant
shift in occupational diversification
has occurred with the transition from
agricultural to  non-agricultural
pursuits. Crop diversification, the
amount of land under marginal

landholding, literacy rate, irrigation
intensity, and average family size all
negatively influenced occupational
diversification. ~ Cultivators  and
agricultural  workers  increased
because of agricultural activities such
as increasing crop output, irrigation
intensity, and average landholding
size. However, literacy rates hindered
the ability of non-agricultural
workers to diversify their livelihoods,
as they did not provide them with the
necessary assistance to improve their
skills. Trends in crop diversification
reduced the need for farmers to
change their occupations. The district
could generate resources and a
variety of jobs despite natural
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limitations. Resolving these issues
may help remove barriers to the rural
economy and improve the standard
of living for residents of the Puruliya
district.
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